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knowledge or the range of practical experience re¬ 
quisite for the task he has undertaken. He attempts 
within the narrow limits of eight chapters running to 
286 pages—of which one chapter of only sixteen pages 
is devoted to “ maintenance ”—to deal with such great 
subjects as the manufacture of steel and iron; the 
quality, strength and tests of these materials; the 
classification of ships and the assignments of their 
loadlines; the various methods of ship construction; 
the strength of ships and the stresses to which they 
are subjected at sea; the types of ships and the con¬ 
struction of typical vessels; the details of construction 
of ships and their fittings; and the maintenance of 
ships during their employment at sea. These are all 
most important subjects, and greatly need adequate 
treatment by someone who thoroughly understands 
them and can make them understood by others. Mr. 
Watson has certainly failed to do what is required. 

The various points are treated in this work chiefly 
with reference to cargo steamers built to Lloyd’s 
rules, and there is little in some of the chapters ex¬ 
cept what is contained in those rules. The “ laying 
off ” of a vessel upon the mould loft floor, and the 
manner of giving out particulars of the forms of the 
various parts of the structure to the workmen, is 
described in two pages, in a general manner that 
conveys no really useful information. Similarly, the 
launching arrangements, and the calculations requisite 
for them, are only glanced at in a very brief and 
sketchy manner. The subject of bilge keels is dealt 
with in twenty lines, and the question of how to place 
these properly in position upon the ship is dismissed 
with the remark that they “ should be placed so as 
to give the least possible resistance to propulsion.” 
A student would like to have some guide to that 
position! In dealing with the subject of vibration 
of steamships, the author recommends, as a provision 
against it, the strengthening of parts of the structure 
in and near the engine-room; and he makes no re¬ 
ference to the most important precaution of all— 
which has been much studied of late by marine 
engineers—that of designing the engines so as to 
obtain as perfect a balance as possible of the recipro¬ 
cating parts. 

The chapter upon “ Stress and Strength ” is very 
unsatisfactory, owing to an apparent want of scientific 
grasp of this difficult and intricate subject. We hope 
that the “ shipbuilders, ship superintendents, students 
and marine engineers ” for whom this work is said 
to be intended will soon be supplied with fuller and 
more exact information than is here presented to 
them. 


Elementi di Geografia Fisica, Fisica Terrestre e Meteor- 
ologia, ad uso delle Scuole Classiche, Tecniche, Nor¬ 
mal! ed Agrarie. By Prof. Francesco Porro. 
Pp. viii + 280. (Turin, Rome, &c.; G. B. Paravia 
& Co., 1902.) 

Prof._ Porro dedicates his little book “ a mio figlio 
Giannino,” a distinct novelty in school-book prefaces. 
Tire book itself devotes more space to the atmosphere! 
the oceans and glaciers than is usual in elementary 
works on physical geography. The features of the 
land are dealt with in much less detail, while the 
usual introduction on astronomical matters one ex- 
pects to find in an English school book of the kind, 
and the usual appendix on biological matters, are 
omitted altogether. The result is that it is possible, in 
% j s P ace > to fB ve a very satisfactory outline 
of the departments which are selected for treatment. 
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Prof. Porro writes as a lover of nature, with a 
subdued enthusiasm that should prove contagious. 
He has a good knowledge of the literature of his 
subject, makes his references accurate, and knows 
how to choose really instructive photographs and to 
construct helpful diagrams as illustrations. 

H. R. M. 


LETTERS TO THE EDITOR. 

[ The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications .] 


Cambridge Mathematics. 


Prof. Greenhill’s notice (p. 338) of the German transla¬ 
tion of my “ Calculus ” is pleasant enough reading. He says 
I follow the method of Squeers, “ Spell winder ! Now go and 
clean it.” He is nearly right, but in truth I act on the belief 
that the average English boy loves to learn by doing things 
first and thinking about them afterwards, and so my method 
is rather the reverse of that of Squeers. Again, “ the book, 
as a series of events connected by a slight thread of con¬ 
tinuous theory, suggests a mathematical Pickwick.” This 
is acute and severe and good humoured and kindly. I hope 
that Cambridge men, as they believe in Prof. Greenhill’s 
great knowledge and good sense, will also see his kindly- 
feeling, and that they will not think me presumptuous in 
urging them to consider his advice seriously. It will be 
gathered that I do not myself think that my course of 
mathematics for engineers is more than a promising effort. 
I am very much alive to its defects. But I know that the 
idea on which I have been working is a good one ; I carefully 
developed that idea in opening the discussion at the Glasgow 
British Association meeting (published by Messrs. Mac¬ 
millan). It is an idea as well known as the commonest copy¬ 
book maxim, but it is as much ignored at our colleges and 
schools as the sixth and eighth Commandments were in 
Blackbeard’s ship. Anyone who studies how Prof. Forsyth 
has transformed my copy-book-maxim-ideas of elementary 
mathematics teaching so that they have become acceptable 
to all the schoolmasters of the country, and have in a few 
months been adopted by many examining bodies, must see 
that it is useless for anybody outside Cambridge to do more 
than say more and more strongly and persistently how much 
Cambridge is ignoring certain obvious truths; how Cam¬ 
bridge is neglecting its duty of leadership of this country in 
mathematics teaching. 

I have pointed out how the engineer needs mathematics 
in all his work; how he needs the ideas of the infinitesimal 
calculus, and yet how mathematical symbols have been made 
hateful to him, his very desire for mathematical knowledge 
having in many cases been taken a devilish advantage of 
by self-sufficient dull pedants. How the engineer, clear¬ 
eyed and eager to use tools which he knows by trial will 
never faii him, and scornful of all method which he has by 
trial found to be mere pretence, has got to loathe mathe¬ 
matics and theory ;—is it not written in the pages of every 
engineering journal that is published? And yet we know 
that all engineering is built upon mathematics, that all great 
advances in engineering are made by those practical en¬ 
gineers who accidentally become able to compute, to use the 
more celestial weapon. When, as at the Royal College of 
Science, there is an endeavour made to construct a syllabus 
suitable for the mathematical instruction, not merely of the 
average, but also of the highest kind of engineer and 
physicist, the necessity for making sacrifice and obeisance 
to outside standards well-nigh defeats our efforts. We ask 
Cambridge to help us towards that freedom without which 
there can be no true education. 


"““"""S' ‘"“OS crngiana m mathematics, and she is at 
present very far, not only from my ideal of leadership, but 
also from the ideal of Prof. Greenhill, who knows the state 
ot the mathematical world many times better than I do. 
I ask Cambridge men, our best mathematicians, the men 
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without whom nothing can be done, the men whom we all 
admire so much that we almost forget their faults—I ask 
them to translate our poor ideas, our platitudes, our truisms, 
our copy-book maxims as to what ought to be done, into 
actual performance. The wonderful papers or books that 
they are now writing, can these make their names glorious 
for more than fifty or a hundred or a few hundreds of years? 
Is this fame to be weighed against the greater reward w»e 
offer? They have the chance of causing mathematics to be 
made a mental tool always ready for use by the engineer 
and physicist, the pioneers of thought and civilisation in 
this stage of the world’s history. We ask them to take a 
high view of the value of their opportunities ; really to lead 
the vanguard in the attack now at last being organised 
against the general ignorance of our people. 

Let them think of all the university colleges and engineer¬ 
ing schools of the country, and consider how disgust at 
useless routine has led to general neglect of duty in teacher 
and taught. I know' of a college where two senior wranglers 
in succession have taken charge of the education of the 
average student, and there has been no teaching of mathe¬ 
matics for many years. I know of another college where 
another senior w'rangler does his best to maintain the old 
tradition that a man paid to teach ought to know nothing 
of teaching, ought to care nothing for teaching, and ought 
to feel insulted if the persons who pay him his salary happen 
to mention efficiency of teaching in his presence. I acknow¬ 
ledge that these professors are of the salt of the earth ; they 
have done great service to science by their own work; they 
ought to be encouraged to do more and more of the work 
that they are specially fitted to perform, but I do say that 
it is a shame to sacrifice all their students because it happens 
that Cambridge has not enough endowment for such men. 
Fifty years ago it did not matter to us if 90 per cent, of the 
undergraduates at Cambridge made fun of mathematics. It 
matters to us now very much indeed that the most important 
weapon that any modern nation can have, the power to com¬ 
pute, should be jeered at by the very men, the engineers, who 
could make most use of it if they only knew how. This is 
my excuse for what seems a great presumption in criticising 
Cambridge and in asking that my ideas shall have a careful 
consideration. 1 want to see schemes drawn up for the 
education of all kinds of civil and military engineers. The 
courses of study must be made interesting and useful. I 
do not wish to find that a sailor who has worked out all 
Napier’s and Gauss’s analogies has never measured a dis¬ 
tance with a tape line on a terrestrial globe, or that he 
cannot do “ the day’s work.” as it is called, without using 
seven or six figure logarithms. 

It is surely an awful thing that many earnest men, because 
they have faith in us, should be induced to spend years in 
making ropes of sand. At the end of long academic courses 
an examiner finds the best students to be quite satisfied 
with sand-rope making, and mathematics will be as much 
detached from their professional work as the game of 
patience is detached from the daily avocation of the lady 
who plays it. As for the average men who hate the whole 
thing, they are better off; I mean, of course, if they manage 
to pass their examinations, for they can look before and 
after, and need not pine for what they never nad. 

The nation feels that its common sense has been outraged, 
and it is not merely elementary education that is going into 
the melting-pot. Is Cambridge going to hold aloof from 
the little army of men who think that the melting and 
solidifying processes need to be guided? Has Cambridge 
no interest whatsoever in the nature of the possible crystal¬ 
lisation? 

There is no great engineering school the mathematics of 
which ought not to be in charge of as fine a mathematician 
as a salary of 1500 l. or 2000 1 . a year can tempt; is this man 
to be a Cambridge man ? 

Let Cambridge make no mistake as to the issue now 
before us. We know she can do what we want if she likes 
to set herself to it, and we are willing to coax her, for we 
owe her much. We shall take care that her very highest 
ideals are not interfered with ; if she makes mathematics 
popular, pleasant and useful to practical people, she will 
receive back again such great pupils in pure and applied 
mathematics as she does not dream of now. 

John Perry. 


Radio-activity of Ordinary Materials. 

In connection with Mr. Strutt’s article on this subject in 
this week’s Nature, I may mention that I have received for 
publication from Prof. McClennarn and Mr. Burton, of the 
University of Toronto, the manuscript of a paper read before 
the American Physical Society in December iast, on the 
saturation current in cylinders of the same size but of 
different materials. The cylinders used were 25 cm. in 
diameter, and were made of zinc, tin and lead ; the current 
in the lead cylinder was about twice that in the zinc, and 
about 50 per cent, greater than in the tin. The authors 
found that the current in the cylinders was considerably re¬ 
duced by immersing the cylinders in a large cistern full of 
water, indicating that part of the ionisation is due to very 
penetrating radiation which gets through the sides of the 
cylinder. I may take this opportunity of stating that I 
have found that lead apparently gives off an emanation 
similar to that emitted by radium, for if lead acetate or lead 
nitrate be dissolved in distilled w'ater, and air very slowly 
bubbled through the solution, the air coming out has greater 
conductivity than if it had been bubbled through the dis¬ 
tilled water alone, and it retains this additional conductivity 
for many hours. We hope to investigate the effect of other 
metals in solutions and to determine whether or not it is 
due to the radio-active impurities in the salts. 

J. J. Thomson. 

Cavendish Laboratory, Cambridge, February 21. 

Fall of Coloured Dust on February 22-23. 

I have received this morning from two of the observers 
of the Royal Meteorological Society samples of red or muddy 
rain which fell on Sunday night or Monday morning. 

Mr. C. Grover, of the Rousdon Observatory, Devon, on 
Monday morning, February 23, found that the windward 
sides of the thermometer screens were conspicuously marked 
with a deposit of reddish or rusty coloured mud, so thick 
as to attract attention at once. There was the same appear¬ 
ance on the anemometer tower—the window ledges, the iron 
ladder and the white painted wooden shelf thirty feet above 
the ground being all marked with the same deposit. The 
rainfall was only o'02 inch. 

Mr. J. W. Phillips, of Haverfordwest, says that rain fell 
between 6 and 9 a.m. on Monday, and that when the rain 
gauge was examined the water was found to have a sedi¬ 
ment of dust. The quantity of rain measured was o'3i 
inch. Mr. Phillips says that the phenomenon has been 
noticed in other parts of the country. 

The deposit at Rousdon was apparently much thicker 
than at Haverfordwest The fall must have extended over 
a wide area. Wm. Marriott. 

Royal Meteorological Society, S.W., February 24. 


Chapman’s Zebra. 

In the course of some studies of the genus Equus, I obtained 
a number of measurements of the skulls of zebras and quaggas 
through the kindness of Mr. J. A. G. Rehn. The measure¬ 
ments were based on specimens contained in the collection of 
the Philadelphia Academy of Natural Sciences. Upon comparing 
these data, I found that the measurements for Eqmis chafmani did 
not approach most nearly those of E. burchelli, of which chapmaiti 
is supposed to be a variety. Roughly speaking, if the resem¬ 
blance to burchelli were expressed by 4, that to E. zebra would 
be expressed by 6, that to E. grevyi by 3, and that to 
E. quagga by I. 1 In particular, E. zebra and chapmani had 
the zygomatic breadth and the breadth between the orbits above 
much less than in burchelli. The specimen of chapmani was 
said to be from Zanzibar, Part of the facts observed may be 
due to immaturity, and Mr. Oldfield Thomas warns me 
that the precise Identification of E. chapmani is a matter of 
doubt; but from what I have been able to learn, it seems not 
impossible that E. chapmani , as represented by Prof, Ewart’s 
“ Matopo,” may be a valid species. As it is quite out of the 
question for me to settle this matter, I venture to commend it 
to such of your readers as have better opportunities. 

T. D. A. Cockerell. 

East Las Vegas, N. M., U.S.A., January 23. 

j 2 These figures are based, not on the absolute measurements, but on the 
i measurements expressed in percentages of the total length of the skull. 
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